Development of major aorto-pulmonary collateral arteries in vegf120/120 isoform mouse embryos with tetralogy of fallot.
The degree of right ventricular outflow tract obstruction, pulmonary stenosis (PS) and the development of major aorto-pulmonary collateral arteries (MAPCAs) in patients with tetralogy of Fallot (TOF) is related to clinical outcome. Vegf120/120 mutant mouse embryos develop TOF with various degrees of PS, comparable to humans. We aimed to study the ontogeny of the development of MAPCAs in this mouse model. The development of the right ventricular outflow tract, pulmonary arteries, and ductus arteriosus (DA) and formation of MAPCAs were studied in both wild type as well as Vegf120/120 mice from embryonic day 10.5 until day 19.5. Of the 49 Vegf120/120 embryos, 35 embryos (71%) had ventral displacement of the outflow tract and a subaortic ventricular septal defect. A time-related development in severity of PS to pulmonary atresia (PA) was observed. From embryonic day 12.5, hypoplasia of the DA was seen in 13 (37%) and absent DA in 12 (37%) of these embryos. The 3 (6%) embryos with PA and absent DA developed MAPCAs, after day 15.5. In all, the MAPCAs arose from both subclavian arteries, running posterior in the thoracic cavity, along the vagal nerve. The MAPCAs connected the pulmonary arteries at the site of the hilus. A time-related development of PS to PA can lead, in combination with absent DA, to the development of MAPCAs later in embryonic life as an alternative route for pulmonary perfusion in this mouse model. This finding contributes to a better understanding of the consecutive morphological changes in the development toward MAPCAs in humans.